SUMMARY Sera from 23 proven or clinically suspected cases of Pneumocystis carinii pneumonitis (PCP) in immunosuppressed patients predominantly with acute lymphoblastic leukaemia, and from 91 normal people, were examined for antibody to P. carinii by indirect immunofluorescence. Low levels of antibody were found in 51 of 91 normal people and elevated or rising titres of antibody in 18 out of 21 cases from whom paired or serial convalescent sera could be obtained.
Pneumocystis carinii pneumonitis (PCP), a complication of immunosuppression, although commonly reported in the United States of America (Singer et al., 1975 ; reviewed by Hughes, 1975) has until recently been regarded as a rarity in the UK (Lipson et al., 1977) . The occurrence, beginning in November 1974, of 13 proven and 19 clinically suspected cases during a period of 34 months at the Royal Marsden Hospital, Surrey, where only three cases had been identified in the previous 10 years, prompted a search for a presumed source of infection among the patients' contacts. Examination of sera from healthy family members and hospital staff revealed the presence of apparently specific antibody in titres up to 1:32 in a high proportion of them. This finding was repeated in a further group of healthy people with no known contact with PCP.
Serology could not, therefore, be used for epidemiological studies, but its value in diagnosis was investigated by the subsequent examination of serial sera from cases of PCP during the acute and convalescent stages of the infection.
Patients and methods
Sera from 23 patients were studied. In 10 cases the diagnosis of PCP was confirmed by the demonstration of pneumocysts in lung tissue, obtained by needle aspiration in eight and by biopsy in two. The remaining 13 were diagnosed on clinical and chest x-ray evidence, together with response to either pentamidine isethionate or high-dose co-trimoxazole Lau and Young, 1976 7 4) before application of the staining reagents. All sera were initially screened at a 1:8 dilution with fluoresceinlabelled anti-human immunoglobulin (Wellcome Reagents). Positive sera were subsequently titrated for IgG and IgM antibodies in doubling dilutions from 1:8 upwards, using class-specific antisera. Positive and negative controls were included in each batch. A positive reading was recorded when the entire content of the alveolar spaces (which include all stages of the parasite's development) was brightly stained (see Fig. 1 ).
Good agreement was obtained in a preliminary assessment in which two observers (VS and BJ) allocated slides to one of five categories (negative, +, +, + +, + + +) according to the brightness of the fluorescence. Titres were reported as the highest dilution giving a one-plus reading.
IMMUNOGLOBULIN ESTIMATIONS
Levels for the three major Ig classes-IgG, IgM, and IgA-were measured in patients' admission sera by the Ouchterlony double diffusion technique using Hoechst partigen plates. The purpose was to see if low immunoglobulins might be associated with failure to produce measurable P. carinii antibody.
Results
The results are summarised in Table 3 . The highest IgG titre recorded in the two healthy control groups was 1:32. The proportion of individuals with evidence of antibody was the same in both patients' contacts and in those with no known contact. IgM titres did not exceed 1:8.
The titres shown in Table 3 for proved or suspected cases of PCP are the highest IgG antibody levels measured at any stage of the illness. Sera were obtained from patients at variable intervals, so the highest level recorded for a given case may not necessarily be the maximum reached (Fig 2) .
Ten patients attained antibody levels greater than the highest for the two control groups. Seven others (Nowoslawski and Brzosko, 1964) . The antigen responsible is of a polysaccharide nature which is not destroyed by fixation or processing, and the reaction appears to be specific.
It is true that patients with pneumocystis pneumonitis may be concurrently infected with other organisms, for example, cytomegalovirus, and the possibility remains that their sera might contain antibodies which react with other antigens in the lung sections to give positive fluorescence. Our evidence for specificity is that fluorescence is maximal within the alveolar spaces, where methenaminesilver staining of the lung shows that pneumocysts are most abundant. (Other organisms such as viruses are more likely to invade the surrounding cells of the alveolar walls.) Also, the proportion of high or rising titres of antibody in patients with histologically proven PCP provides support for the assumption of specificity. This point will be satisfactorily resolved only when pure in-vitro cultures of pneumocysts can be obtained for use as the substrate as may shortly be possible (Pifer et al., 1977) .
Differences in the recorded incidence of positive antibody findings between our results and those of other workers (Norman and Kagan, 1973; Meuwissen et al., 1977) who used dried smears of pneumocysts (made by sucrose-gradient purification and enzyme extraction, respectively) are likely to be related to technique, to the time at which serum samples were taken, and to the titre that is regarded as significant.
Since, in our series, more than half the normal controls with no known contact with PCP were found to have detectable antibody, serological estimations among contacts were shown to have no value in indicating a possible common source of infection. However, this finding did suggest that many apparently healthy people may have had mild or undetectable respiratory infection with P. carinii. This is borne out by Meuwissen et al. (1977) , who suggest that 100% of children have been exposed to pneumocystis by the age of 2 years.
As the antibody rise in patients was confined to the IgG class 
